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2 Enclosed with this preliminary amendment is a clean copy of a substitute specification, 

3 entitled Exhibit "B," submitted under 37 C.F.R. §1.121(b)(3) and §1. 125(b) together with a marked 

4 up version, entitled Exhibit "A," of the substitute specification. The Applicant requests that the 

5 English language translation of the specification filed herewith according to 35 U.S.C. 371(c)(2) be 

6 replaced with the enclosed substitute specification of Exhibit "B". The Applicant believes that the 

7 substitute specification is fairly based on the original disclosure and includes no new matter. The 

8 substitute specification is submitted to place the case in a format more in keeping with U.S. practice. 

9 The amendments included in the substitute specification are not intended to include any substantive 
10 changes. 
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CLAMPING AND/OR BRAKING DEVICE 

CROSS-REFERENCE TO RELATED APPLICATION 
The Applicant claims the benefit of PCT hitemational AppUcation No. PCT/DE03/03802, 
filed November 18, 2003, entitled CLAMPING AND/OR BRAKING DEVICE, which claims the 
benefit of German Patent AppUcation No. 103 02 225.2 filed January 20, 2003 and German Utility 
Model Application No. 203 06 924.2 filed May 5, 2003. 



TECHNICAL FIELD OF THE INVENTION 
The invention relates to a clamping and/or braking device in which a sealed pressure 
chamber is used between a base element and a force-applying element to control a clamping 
and/or braking force transferred by the force-applying element. 



BACKGROUND OF THE INVENTION 
Clamping or braking devices are known in a wide variety of embodiments for a wide 
variety of applications. Thus, in EP-A-0 936 366, a braking device for a linear guide is known, 
which has a carrier body, which can move along a guide rail. The carrier body has brake shoes, 
which act on the two longitudinal sides. The carrier body has an H shape and a thin, flexible 
connecting piece and two lower limbs, with which it grips around the guide rail. A brake shoe is 
arranged between each lower limb and the guide rail. The carrier body is provided with two 
upper limbs, which, together with the connecting piece, form a receptacle space, in which a 
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force-generating means acting on the upper limbs is provided. Here, the force-generating means 
can be a toggle lever mechanism that can be activated hydraulically or pneumatically or a 
piezo-actuator. In addition, a tapered slide valve used as a force transducer can be provided, can 
be activated hydraulically or pneumatically, and is guided in a space becoming narrower in the 
longitudinal direction of the braking device between the upper limbs of the carrier body. In all 
cases, the elastic connecting piece bends due to the application of force on the two upper Umbs, 
so that the two lower limbs with the brake shoes are moved inwards or a greater force is applied 
to the guide rail 

A disadvantage in this known braking device in connection with the use of an 
electromechanical transducer, for example, a piezoelement, is particularly its sensitivity to 
vibrations or other mechanical loads. 

The use of a toggle lever mechanism or a tapered sUde valve, as well as an 
electromechanical transducer, means high assembly or manufacturing expense. 

In addition, particularly for clamping devices, there is the requirement for sufficiently 
high clamping forces, which can be realized in known devices only with a relatively high 
structural and thus financial expense. 

From US 5,855,446, a hydrauhc clamping sleeve is known, which is aligned on a shaft 
and can be connected to it, e.g., locked in rotation. The sleeve has an essentially stable sleeve 
body, which is arranged around a drive shaft at a distance. A pressurized chamber abuts this 
sleeve body and faces the shaft. A side wall of this chamber, which extends essentially parallel 
to the shaft, is used here simultaneously as a braking element, which is pressed against the shaft 
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by the expansion of the chamber when the chamber is pressurized, in order to establish a 
frictionally engaged connection. A S-shaped formation of the laterally adjacent walls of the 
chamber is intended to prevent the sleeve from becoming misaUgned relative to the shaft when 
the chamber is pressurized. In the pressurized state, the S-shaped side walls enable expansion of 
these side walls in the radial direction towards the shaft, even before the increasing chamber 
pressure also presses the chamber wall running parallel to the shaft against the shaft. Thus, the 
sleeve can be aligned perpendicular to the shaft axis before the rotationally fixed connection is 
generated. 

This clamping device does not exhibit satisfactory force transfer for generating high 
contact forces. Furthermore, the chamber is limited in its shape and especially in its possible 
placement relative to the sleeve body. Braking action can be achieved here only by pressurizing 
with positive pressure, and the actual brake element, which must possibly transfer high driving 
forces, is not connected rigidly to the sleeve body, but instead only via the forced relatively 
unstable pressure chamber. 

From WO 01/34990 Al by the appUcant, a clamping and/or braking device is known, in 
which a base is provided with a chamber, which can be pressurized and which is Hmited at least 
in one part of at least one wall section that is flexible but resistant to tensile force and pressure. 
The limit of the chamber opposite the wall section can also be formed like the first wall section. 
However, it can also be a rigid part of a body. Preferably, the wall sections lie at a relatively 
small distance from each other. The forces resulting from the deformation of the chamber are 
guided at least partially in the direction towards or along the wall section and introduced into a 
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base in the region of the connection of the wall section to this base. If the application point of 
such points on the base is selected appropriately, and if this base is at least partially elastically 
deformable, then the forces can be transferred via this base to other points of the base, e.g., in 
clamping or braking regions. A corresponding braking or clamping means in these regions can 
then be moved by means of forces into a pressurized position or from this position in order to 
brake or release a guide element or an element to be clamped or braked. In this way, the 
application of both positive pressure and also negative pressure in the chamber can be used in 
order to introduce both tensile and also compressive forces into the base. Obviously, the 
clamping and/or braking regions can still be engaged with the guide element or the element to be 
clamped or braked before and after the force introduction, wherein, however, this generates 
changes in the pressurizing forces between the clamping and/or braking regions and the 
corresponding other element. 

This known clamping and/or braking device starts from the knowledge that when a 
suitable chamber is pressurized with negative pressure or positive pressure, it tends to deform. If 
this chamber is formed to a large part from at least one approximately flat wall section, then 
positive pressure or negative pressure in the chamber first causes deformation in a first direction, 
which runs essentially perpendicular to this wall section. In order to yield to the deformation 
(expansion or contraction) in this first direction, this deformation generates contraction or 
expansion of the chamber accordingly and respectively in a second direction generally 
perpendicular to the first direction (thus essentially parallel to the wall section). In this way, the 
fact is used that small forces or deformations in the first direction generate large forces in the 
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second direction, which can be used for braking or clamping or for loosening biased clamping or 
braking devices. 

Finally, from DE 28 48 651 Al, a contracting cell is known, which enables the 
generation of a linear movement path with a corresponding tensile force in a wide variety of 
embodiments. The contracting cell can also comprise two spring plates, for example, steel plates, 
in one embodiment, with a compression chamber, which can be sealed, for example, by means of 
a bellows, being defined between the plates. By pressurizing the bellows with compressed air, 
the spring steel plates are bent, so that the lower ends of the two steel plates move in the 
direction towards the corresponding upper ends. However, at no point does this publication 
describe the generation of braking and/or clamping forces by means of such a contracting cell. 

Starting from the state of the art named above, the invention is based on the problem of 
designing a clamping and/or braking device, which can be produced with low construction 
expense and with which sufficiently high braking or clamping forces can be generated in a 
simple way. 

SUMMARY OF THE INVENTION 
The invention starts from the knowledge that by means of two wall sections, which are 
arranged between a base element and a force-applying element and which connect these 
elements, a space that can be pressurized can be defined, wherein the two wall sections each 
have a bending region, which is formed so that it is resistant to tensile force and nevertheless can 
be bent elastically such that the bending regions between the base element and the 
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force-applying element form a spring element. The two wall sections and their bending regions 
are shaped so that when the compression chamber is pressurized with positive pressure or 
negative pressure as a result of a change in the curvature of the bending regions, a change in the 
clamping and/or braking forces transferred by the force-applying element to the object is 
produced or a movement of the force-applying element in the direction towards the base element 
or away from this element is achieved. The base element and the force-applying element do not 
absolutely have to be connected to the wall sections. Instead, the wall sections can each apply 
force to the base element and the force-applying element with their end regions. 

In these embodiments, different from the known device by the applicant, it is possible to 
generate or to change clamping and/or braking forces without requiring deformation of an 
essentially rigid body. In this way, in addition to simple construction, a small overall size is 
produced. 

The device can be manufactured easily, because the force-applying element has to be 
connected to the base element merely via two wall sections. Obviously, the lateral regions of the 
wall sections must also be sealed essentially pressure-tight (if necessary, a small leakage can be 
tolerated, e.g., if compressed air is used as the pressure medium). 

Different from the known clamping sleeves, which have relatively soft wall sections and 
which merely enlarge the distance between the force-applying element and the base element 
when pressurized by means of positive pressure, the device according to the invention can also 
be formed and used, such that when pressurized (with positive pressure or negative pressure), the 
distance between the base element and the force-applying element is reduced. With the device 
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according to the invention, it is possible to generate a predefined clamping and/or braking force, 
with which the force-applying element is pressurized with an element interacting for this 
purpose, even in the unpressurized state for a corresponding assembly of the device in an overall 
device. By pressurizing with positive pressure or negative pressure, the forces transferred to this 
object can be increased, reduced, or completely canceled. 

Here, the wall sections can be formed with the presence of a corresponding curvature so 
that depending on a negative pressure or positive pressure, the distance between the base element 
and the force-applying element increases or decreases or the generated forces increase or 
decrease. 

According to one embodiment of the invention, the bending regions of the two wall 
sections run essentially parallel in the unpressurized state and preferably at a small distance, 
which can Ue, for example, in the range fi*om 0.1 nmi to 10 mm, preferably from 1 mm to 5 nrni. 

In this embodiment, both for the pressurization of the pressiure chamber between the wall 
sections with positive pressure and also for the pressurization with negative pressure, by 
increasing the curvature, the distance between the base element and the force-applying element 
is decreased or the forces that can be transferred are reduced. 

In the original state, the wall sections can have a slight curvature, so that the bending 
regions obtain a preferred direction. In this way, for an activation of the spring formed by the 
wall sections, the bending regions of the wall sections bulge in the desired direction. For 
example, in the unpressurized state, the bending regions can be bent outwards sHghtly convex 
opposite the pressure chamber defined by these wall sections. If the clamping and/or braking 
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device is installed in an overall device, such that in the unpressurized original state forces are 
already transferred to the object to be pressurized, then the bending regions of the wall sections 
are bent farther in the predetermined direction as a result of the compression of the spring-like 
element formed by these wall sections. Then, for pressurization with positive pressure, the 
curvature increases again and the transferred forces are reduced or completely canceled. 

In the same way, a device formed and assembled in this way can obviously also be 
pressurized with negative pressure, wherein the curvature of the bending regions are fiirther 
reduced and thus the forces that can be transferred are increased. The maximum pressure is 
therefore predetermined such that the wall sections may not be moved past total parallelism with 
each other, because otherwise the bending would reverse from outwardly convex to inwardly 
convex. However, the curvature in the impressurized state can also be predetermined inwardly 
convex relative to the pressiire chamber. The behavior of this device when pressurized with 
positive pressure or negative pressure is analogous. 

As previously stated, if the forces that can be transferred increase or the distance between 
the force-applying element and the base element increase, then for such embodiments in the 
unpressurized original state, the curvature of the walls or of the bending regions must obviously 
be shaped such that it can be reduced when pressurized with positive pressure or negative 
pressure. 

Li order to be able to already transfer large forces in the original state, it is advantageous 
to form the bending regions of the wall sections such that the curvatures follow mathematically 
smooth functions and therefore have no sharp breaks. 
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According to one embodiment of the invention, the wall sections can be foraied as 
separate parts and can have an attachment region, with which the wall sections are connected, 
preferably pressure-tight, to the base element, or the wall sections formed as separate parts can 
be shaped in their attachment regions, such that these form the base part according to the 
preferably pressxure-tight connection to each other. 

The wall sections can each have an attachment region bent at a right angle in the region 
of the base element, wherein the attachment regions are connected preferably pressure-tight to a 
base element running essentially perpendicular to the bending regions. In this case, the base 
element can be formed as a mounting plate. 

In the same way, the wall sections can be formed as separate parts and can have an 
attachment region, with which the wall sections, preferably pressure-tight, are connected to the 
force-applying element. In turn, the attachment regions can be shaped so that they form the 
force-applying element after the preferably pressure-tight connection to each other. 

According to one embodiment of the invention, the side regions of the wall sections can 
be sealed by means of side sealing elements, which contact flush to these sections and which can 
consist preferably of plastic or rubber. For changes of curvature in the bending regions of the 
wall sections, these wall sections slide flush on the affected surface of the seaUng element. For a 
corresponding contact pressure, however, a sufficient seal can be achieved. 

However, obviously in the side regions, sealing elements can also be provided between 
the wall sections, for example, glued in place, wherein these sealing elements are formed to be 
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flexible, such that these join in with the movements of the wall sections, without losing their 
sealing effect, when the curvature of the bending regions of the wall sections changes. 

Between the wall sections formed as separate parts, in the region of the base element 
and/or the force-applying element, a spacing and/or sealing element can be inserted. This 
enables, for one, the sealing of the appropriate edges or side regions of the wall sections and, 
second, a defined volume of the pressure chamber formed between the wall sections in the 
unpressurized original state. 

However, it is also possible to connect the wall sections to each other directly in these 
regions, without placing such an element in-between. The defined volume in the original state 
can then be defined by bending regions of the wall sections bent outwardly convex. 

According to one embodiment of the invention, projecting firom the base element or 
force-applying element, a retaining arm for the appropriate side sealing element extends in the 
direction towards the corresponding other element (force-applying element or base element), 
wherem the side sealing element is preferably arranged between the side end surfaces of the wall 
sections and the retaining arm. The sealing element can have a certain flexibility and the distance 
between the side end wall sections and the retaining arm can be dimensioned, so that the sealing 
element is pressed with a predetermined contact force against the side end surfaces. 

According to one embodiment of the invention, the movement path of the bending 
movement of the bending regions of the wall sections can be limited by a mechanical stop when 
pressurized, wherein the stop is preferably connected to the base element. Thus, the stop can be 
formed to be stable and, if necessary, to cover the complete bending regions, so that destruction 
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of the device can be prevented even if the given maximum pressure is exceeded or so that there 
is no danger to persons or objects in the vicinity if the device is actually destroyed. 

According to another embodiment of the invention, several force-applying elements can 
each be connected by means of two wall sections to a base element. At this point it should be 
mentioned that the connection of the base element and the force-applying element each by 
means of several pairs of wall sections is obviously also possible, which each define a space that 
can be pressurized. 

In the case of several force-applying elements arranged on a base element, in a special 
embodiment, the base element can be foraied with a ring shape, preferably with a circular ring 
shape. 

In this way, it is possible, for example, to clamp or to brake a bar-shaped element with 
several force-applying elements around its outer periphery. Obviously, the force-applying 
elements can also be formed extending outwards in the radial direction firom the ring-shaped 
base element, so that in this way, a clamping or braking effect can be generated by a clamping 
and/or braking device arranged within a tubular element, as is the case, for example, in a drum 
brake. 

The pairs of wall sections or the force-applying elements can preferably be arranged in a 
plane and closely adjacent to each other. 

Such a device according to the invention can be manufactured, for example, such that the 
pairs of wall sections are formed by two wall elements, which are formed as ring-shaped, 
preferably as radially slotted plates. In such an embodiment, the wall regions between the slots 
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form the bending regions, at whose end an attachment region is provided, which is connected to 
the corresponding force-applying element or forms this element. The joining region of the wall 
elements (in the peripheral direction) forms another attachment region, which is connected to the 
base element or forms this element. 

The seal between the wall sections can be realized in that two ring-shaped sealing 
elements, which form a common pressure chamber for the pairs of wall sections, are provided 
between the separately formed wall elements, wherein the sealing elements are preferably held 
in a sealing manner between the attachment regions of the wall elements. 

However, in the bending regions of the wall elements, instead of two separate 
ring-shaped sealing elements, a tubular ring element can also be provided, which forms the 
common pressure chamber for the pairs of wall sections. 

Instead of connecting or providing a separate force-applying element to each wall pair, a 
single ring-shaped, preferably slotted force-applying element can also be pressurized by the end 
regions of the wall pairs. 

The base can be formed as an essentially closed, preferably two-part housing, in which 
the wall elements are received, wherein preferably inner wall sections of the housing limit a 
maximum bending of the bending regions of the wall sections. 

Also, the ring-shaped, preferably slotted force-applying element can be held in the 
housing and guided relative to its radial dimensional changes. 

In another embodiment, the base element and the force-applying element can be 
connected to each other and formed as a one-piece base with a clamping and/or braking region, 

12 of 30 



EXHIBIT «B" 

Clean Copy of Substitute Specification for PCT/DE03/03802 

wherein the two or more wall sections act on the base with their end regions in the unpressurized 
state, so that through an elastic deformation of the base by means of the clamping and/or braking 
region, a change of the clamping and/or braking forces that can be transferred to the object by 
the force-applying element is caused or a movement of the force-applying element in the 
direction towards the base element or away from this element is realized. Through the biasing 
forces exerted on the base by the wall sections in the unpressurized state, it is also possible, 
without a tight connection of the wall sections to the base, to create a device which is deformed 
elastically when the pressure chamber between the wall sections is pressurized, so that the 
regions of the base pressured by the end regions of the wall sections move in the direction 
towards their unbiased original position. Here, the clamping and/or braking regions are provided 
on the base, so that when pressurized, either loosening (or a reduction of the clamping or braking 
forces) or clamping (or an increase of the clamping or braking forces) is produced. 

The base (59) can be formed with essentially an H shape, wherein the clamping and/or 
braking regions are provided on the essentially parallel limbs of the base on one side of the 
center connecting piece of the base and wherein the wall sections are provided between the 
parallel limbs of the base on the other side of the center connecting piece of the base and apply 
force on these, wherein the base can be deformed elastically in the region of the center 
connecting piece or the connection regions of the center connecting piece with the limbs. 

According to another embodiment, the base (59) can be formed in an essentially U shape, 
wherein the clamping and/or braking regions are provided on the essentially parallel limbs of the 
base and wherein the wall sections are provided between the parallel limbs of the base and apply 
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force to these limbs, wherein the base can be deformed elastically in the region of the base of the 
U and/or the hmbs of the U-shaped base. 

These and other advantages and features of the invention will be apparent from the 
following description of the preferred embodiments considered along with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure la is a perspective exploded view of a first embodiment of a clamping and/or 
braking device embodying the principles of the invention. 

Figure lb is a perspective view of the device shown in Figure la, but with the device 
completely assembled. 

Figure Ic is view in transverse cross section of the device shown in Figure lb. 

Figure 2a is a perspective view of a linear guide with clamping and/or braking device 
arranged therein according to Figure la. 

Figure 2b is a view in transverse cross section through the linear guide shown in Figure 

2a. 

Figure 3a is a view in transverse cross section through a linear guide similar to that 
shown in Figures 2a and 2b, but with a second embodiment of a clamping and/or braking device 
according to the invention arranged therein in the locked or braked state. 

Figure 3b is a view in transverse cross section similar to Figure 3a, but showing the 
clamping and/or braking device in the released state. 
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Figure 4a is a perspective view of another embodiment of a clamping and/or braking 
device according to the present invention. 

Figure 4b is a view in transverse cross section through the device shown in Figure 4a. 

Figure 5 is a perspective view of an arrangement of several clamping and/or braking 
devices similar to that shown in Figure 3, the several devices positioned around the periphery of 
a disk-like clamping or braking element. 

Figure 6a is a perspective partial view of a ring-shaped clamping and/or braking device 
according to the invention with several force-applying elements for applying force to a 
cross-sectionally round cylindrical object. 

Figure 6b is a perspective partial view of the device shown in Figure 6a, but with the 
device in the completely assembled state wherein a tubular ring-shaped sealing element is 
provided for forming the space that can be pressurized. 

Figure 7a is a perspective partial view of another embodiment of the invention similar to 
that shown in Figures 6a and 6b, wherein the space that can be pressurized is formed by means 
of two circular ring-shaped sealing elements. 

Figure 7b is a perspective partial view of the embodiment shown in Figure 7a, but with 
the device in a completely assembled state. 

Figure 8a is an exploded perspective view of a ring-shaped clamping and/or braking 
device similar to that shown in Figures 6a and 6b, but with a slotted force-applying element for 
applying force to a cross-sectionally round cylindrical object. 
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Figure 8b is a view in transverse cross section through the fully assembled device shown 
in Figure 8a, with the clamping and/or braking device in the unpressurized state. 

Figure 8c is a view in transverse section similar to Figure 8b, but with the clamping 
and/or braking device in the pressurized state. 

Figure 9a is a view in transverse cross section of an embodiment of the invention with a 
cross-sectionally H-shaped force-applying element, which receives force from two parallel wall 
sections, which limit a pressurization chamber, the device being in the unpressurized (biased) 
state. 

Figure 9b is a view in transverse cross section similar to Figure 9a, but with the device in 
a pressurized (released) state. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
The clamping and/or braking device 1 shown in Figures la, lb, and Ic comprises, as can 
be seen from the exploded view from Figure la, two separate wall sections or wall elements 3, 
which are bent at a right angle to the remaining profile of the wall sections at one end (upper 
region). In the assembled state, these attachment regions 5 are connected to a base element 7, 
which is formed by a retaining plate 9 and a sealing plate 1 1. In the lower region, the wall 
sections or the wall elements 3 each have another attachment region 13, which in the assembled 
state is held between two assembly parts 15 of a force-applying element 17. Between the 
attachment regions 13, a spacing and/or sealing element 19 is held, which has essentially the 
same length and the same height as the assembly parts 15 of the force-applying element 17. The 
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connection of the assembly parts 15 to the attachment regions 13 of the wall elements 3 and the 
spacing and/or sealing element 19 can be realized, for example, through screws, welds, 
adhesives, or solder. 

The connection is here realized preferably such that a pressure-tight connection is 
produced along the connection line. 

The assembly of the device can be realized such that first the wall elements 3 are inserted 
through a central longitudinal slot 21 of the retaining plate 9 until the bent attachment regions 5 
contact the surface of the retaining plate 9. Then, the spacing and/or sealing element 19 can be 
inserted between the attachment regions 13 of the wall elements 3. The force-applying element 
17 is produced by placing the assembly parts 15 on the outside of the attachment regions 13 and 
connecting these elements in the appropriate regions, for example, by rivets, screws, welds, or 
the like. The slot, which is open towards the top, between the wall elements 3 is closed by means 
of a seahng plate 1 1, which is placed on the bent attachment regions 5. The sealing plate is 
connected to the retaining plate 9, for example, by screws or rivets, wherein the bent attachment 
regions 5 are fixed. Obviously, these regions of the retaining plate 9, the sealing plate 11, and the 
attachment regions 5 arranged in-between can also be connected in any other way representing 
an essentially pressure-tight connection. The feeding of a pressure medium into the space 
between the wall elements 3 can be realized, for example, by an opening not shown in more 
detail in the sealing plate 1 1 in the region of the central longitudinal slot 21 of the retaining plate 
9. 
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The lateral sealing of the space that can be pressurized between the wall sections 3 can be 
realized by means of two lateral sealing elements 23. These are each held between an arm 25 
extending upwards on the outside from the assembly parts 1 5 and also by means of a 
corresponding arm 27 extending upwards on the outside from the spacing and/or sealing element 
19 between the side end surfaces of the wall sections 3 and the arms 25, 27. The sealing elements 
23 can consist of a sufficiently flexible plastic or rubber or hard rubber. The sealing element can 
be pressed by means of the arms 25, 27 with sufficient pressure onto the side end surfaces of the 
wall sections 3, in order to guarantee a sufficiently pressure-tight seal 

At this point, it should be mentioned that the state of the clamping and/or braking dcAdce 
1 shown in Figure Ic can concem the pressxuized state. In this state, the bending regions 3a of 
the wall sections 3 are shown outwardly convex relative to the space that can be pressurized 
between the wall sections 3. In the unpressurized state, the bending regions 3a of the device 1 
from Figures la, lb, and Ic can run, for example, essentially parallel and flat. 

The bending regions 3a are shaped and dimensioned so that between the base element 7 
and the force-applying element 17, the bending regions form a spring-like element, which is in 
the position to transfer sufficient pressurization force to an object to be clamped or braked even 
in the unpressurized state. For example, the wall sections can be made from a spring steel sheet, 
whose thickness can equal, for example, 0.5 mm. 

In order to guarantee that the bending regions 3a are each bent outwardly convex when 
the force-applying element 17 is pressurized with a predetermined force in the unpressurized 
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state, the bending regions 3a can also be slightly outwardly convex in the unpressurized state. 
This realizes a corresponding preference for the desired bending direction. 

Obviously, however, it is also possible to think of the embodiment from Figure Ic as a 
representation of the unpressurized state. By means of such an embodiment, which has a clear 
outwardly convex bend of the bending regions 3a even in the unpressurized state, it can also be 
achieved by means of pressurizing the pressure chamber with positive pressure that the distance 
between the force-applying element 17 and the base element 9 is reduced or that the forces 
transferred to the object to be pressurized are reduced for a device assembled with bias in the 
unpressurized state. In addition, it can be reahzed that for pressurization of the pressure chamber 
with negative pressure, the transferred forces are increased, because the bending regions 3 a 
should be moved inwards for such a pressurization and consequently the distance between the 
force-applying element 17 and the base element 9 tends to increase. 

The effect of the device 1 in Figures la, lb, and Ic is shown in Figures 2a and 2b with 
the example of a linear guide 29. The linear guide 29 comprises a carriage 31, on which another 
arbitrary object can be arranged or which is connected to another arbitrary object. The carriage 
31 is guided by means of roller bearings or ball bearings not shown in more detail on a rail 33. 
The device 1 from Figures la, lb, and Ic is mounted underneath a carrier plate 35 of the carriage 
31 and laterally next to the course of the rail 33. For this purpose, the retaining plate 9 can be 
connected to the bottom side of the carrier plate 35 in a way not shown in more detail, for 
example, it can be screwed. 
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It is assumed that the device 1 in Figure 2b is in the pressurized state, consequently the 
bending regions 3a of the wall elements 3 are bent outwardly convex relative to the 
unpressurized state (with essentially parallel and flat pressure regions) and thus the 
force-applying element 17 has been raised from a force-applying surface 37 of an object 39, on 
which the rail 33 is mounted. 

The functioning of such an embodiment of a clamping and/or braking device 1 in 
connection with a Unear guide 29 is shown in cross section in Figures 3a and 3b again with 
reference to a sUghtly modified embodiment. For this Unear guide 29, a clamping and/or braking 
device 1 is used in a slightly changed embodiment, in which the upper region or the base 
element 7 is also formed by two assembly parts 41, which are arranged on both sides of the 
upper attachment regions of the wall elements 3. As in the case of the force-applying element 17, 
in this case a spacing and/or sealing element 43 is also used between the upper attachment 
regions of the wall elements 3. The connection of the assembly parts 41, the upper attachment 
regions of the wall elements 3, and the spacing and/or sealing element 43 arranged in-between 
can be realized, in turn, by screws, rivets, welds, or the like. The base element 7 can then be 
connected to a longitudinal side of the carrier plate 35, for example, it can be screwed. The 
supply of compressed medium can be realized, for example, by one or more channels (not 
shown) in the base element 7. Parts of the channels can be provided in the assembly parts 41, the 
attachment regions of the wall elements 3, or the spacing and/or seaUng element 43. 

Figure 3a shows the unpressurized state of the device 1 . In this state, the force-applying 
element 17 is pressed with a predetermined force against the force-applying surface 37 of the 
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object 39. The slight curvature of the bending regions 3a of the wall elements 3 required by this 
biased assembly state is negligible in the representation in Figure 3a. The biasing force can be 
determined, such that the force-applying element 17 is to be moved in the biased assembly state 
by a predetermined path relative to the released state in the direction towards the base element 7. 

For pressurizing the pressure chamber between the wall elements 3 by supplying an 
arbitrary compressed mediiun, preferably compressed air, the bending regions 3a are bent 
outwardly convex and consequently the biasing force is reduced or the force-applying element 
17 is ultimately completely lifted off the force-applying surface 37. In this way, the braking 
effect or clamping effect can be reduced or completely canceled. 

The embodiment shown in Figures 4a and 4b of a clamping and/or braking device 1 
essentially corresponds to the previously explained embodiments. In addition, the assembly parts 
41, which are surrounded by the base element 7 or which form this element, have additional 
stops 45, which push back as adjacent elements with reference to the maximum curvature of the 
bending regions 3a of the wall elements 3. The stops 45 extend from the upper region of the 
assembly parts 41 outwards in the direction towards the force-applying element 17. The stops 
can obviously also extend in the cross section over the entire bending region 3a. The stops 45 
guarantee that even if the permissible maximimi pressure is exceeded when the pressure chamber 
formed between the wall elements 3 is pressurized, the walls are not destroyed or all persons or 
objects in the surroundings are not damaged in case of destruction. 

Figure 5 shows an arrangement consisting of a force-applying, round cylindrical object 
39, around whose peripheral surface clamping and/or braking devices 1 are arranged at 
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equidistant distances 4. The individual devices 1 can be formed essentially as shown, for 
example, in Figures 3a or 4a. The only difference is that the force-applying element 17 is shaped 
on the force-applying surface so that the force-applying surface of the force-applying elements 
17 has a radius, which corresponds to the radius of the round cylindrical object 39 to be 
pressurized. 

At this point it should be mentioned again that, for the sake of clarity, in all of the 
previously described embodiments of clamping and/or braking devices 1, the force-applying 
element and the base element are each connected exclusively via the wall elements 3. The side 
arms 25 or 27 of the assembly parts 15 or the spacing and/or sealing elements 19 are used merely 
for fixing the side sealing element 23. In the same way, (as shown in Figures 4a and 4b) 
correspondingly short retaining arms can extend from the assembly parts 15 in the direction 
towards the force-applying element 17. However, this is also used merely for holding the side 
sealing elements 23. Between the end sides of the arms 25, 27 under the corresponding (short) 
arms of the assembly parts 15 or the spacing and/or sealing element 43 arranged in-between, 
there remains a gap, which enables a correspondingly free movement of the force-applying 
element 17 relative to the base element 7. 

The clamping and/or braking device 1 from Figvu-es 6a and 6b has a ring shape (Figures 
6a and 6b show only a partial half ring), wherein the device 1 consists of two radially slotted, 
ring-shaped wall elements 3*, between which in the region of the iimer attachment regions 13 of 
the individual walls, a spacing and/or sealing element 19 is arranged and in the region of the 
ring-shaped attachment region 5, a ring-shaped spacing and/or seahng element 43 is arranged. 
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For assembly, the wall elements 3' are connected tightly in the attachment regions 5 and 13 to 
the spacing and/or sealing elements 43 or 19 arranged in-between. The connection can be 
realized, for example, by screws, rivets, welds, or the like. In this way, the clamping and/or 
braking device 1 shown in Figure 6b, which overall has a ring shape, is produced. Projecting 
from the ring-shaped base element 7, several pairs of wall sections 3 extend radially inwards, 
which are separated from each other by a radial slot. These wall pairs are each connected to a 
force-applying element 17 and define on the inner end side peripheral sections of a roimd 
cylindrical opening, in which a round cyUndrical element can be pressurized. Here, it can 
concern a rotating shaft of a drive or the like. The fimction of this device corresponds 
analogously to the function as was explained previously in connection with the embodiments in 
Figures la to 5. 

The embodiment from Figures 6a and 6b can be shaped so that a sealed pressure chamber 
is defined between each wall pair. For this purpose, a sealing element, which can be, for 
example, adhered, is held in the parts of the wall sections adjacent to the radial slots. However, a 
separate control of the individual force-applying elements 17 is not necessary in this 
embodiment. For this reason, it presents itself to connect all of the pressure chambers, which are 
defined by the pairs of wall sections, to each other into a common pressure chamber. 

For this purpose, for the embodiment shown in Figures 6a and 6b, a ring-shaped tube 
element 47 is inserted between the bending regions 3a of the wall elements 3. 

In a way not shown in more detail, the compressed medium can be fed to this tube 
element 47. In this way, when pressurized, all of the pairs of wall sections are pressurized 
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uniformly and the concerned bending regions 3a are bent outwards for pressurization with 
positive pressure. Here, it should be assumed, in turn, that the state of the clamping and/or 
braking device 1 shown in Figure 6b is the pressurized state. 

Li this configuration, the bending regions 3a run essentially parallel in the unpressurized 
state (apart fi-om the slight convex formation discussed above for defining a preferred direction 
of bending when the force-applying elements 17 are pressurized in the unpressurized state). 

However, the device 1 shown in Figure 6b can also be a device in the unpressurized state. 
This device can then also be used so that when the pressure chamber is pressurized with negative 
pressure, the individual force-applying elements 17 move inwards. For this purpose, however, 
the wall sections of the tubular ring 47 must be connected in the attachment regions 3a so tightly 
to the inner wall sections of the wall elements 3* that corresponding inwardly directed forces can 
be transferred to the bending regions. According to a different embodiment not shown in more 
detail, however, lateral sealing elements, which seal the individual pressure chambers between 
the individual bending regions 3a, can be held in the radial slots. 

The embodiment of a clamping and/or braking device fi-om Figures 7a and 7b 
corresponds to a large extent to the embodiment shown in Figures 6a and 6b, but in this 
embodiment, two circular ring-shaped sealing elements 49 are held between the circular 
ring-shaped, radial, slotted wall elements 3'. The sealing elements 49 are fixed in the outer 
ring-shaped region of the attachment regions 5 of the wall elements 3' and in the inner 
attachment regions 13 of the individual wall sections 3. 
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Figures 8a, 8b, and 8c show another embodiment of a clamping and/or braking device 1, 
which is suitable for the clamping or braking of a not-shown, cross-sectionally circular element, 
for example, a bar that can move in the axial direction or a shaft that can rotate. Obviously, this 
embodiment can also be modified so that elements can be clamped or braked with other cross 
sections. 

As can be seen from the perspective, exploded view in Figure 8a, the device 1 comprises 
a base element 7, which is formed as a housing. The base element 7 can have a means for 
attaching the device to another element. 

As shown in Figure 8a, the housing preferably has two housing half-sections, which each 
receive two radial slotted wall elements 3*, similar to the embodiments in Figures 6b and 7b, in 
their interior on both sides of a ring-shaped tube element 47. However, these wall elements 3* are 
not connected rigidly to each other, but instead are supported with their outer periphery on the 
peripheral wall section 55 of the housing half-sections 51, 53 and with their inner periphery or 
with the radially inwards directed end surfaces of the individual wall sections 3, which are 
separated by the slots from each other, on the outer periphery of a force-applying element 17, 
which is elastic in the radial direction. To achieve the elastic property, the ring-shaped 
force-applying element 17 preferably has a slotted form, so that a change of the inner diameter or 
the inner geometrical dimensions is possible with lower forces than for a ring-shaped, closed 
force-applying element. The wall elements 3' are dimensioned so that they aheady exert a 
predetermined pressure force on the tube element 47 in the original state, i.e., in the 
unpressurized state of the ring-shaped tube element 47 without an object to be clamped or braked 
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inserted in the device, and press this tube element together. When the tube element 47 is 
pressurized with positive pressure, the wall elements 3* are each bent outwards and assume the 
maximum end position shown in Figure 8c. The end position is defined by the inner wall section 
of the corresponding housing half-sections 51, 53. The wall sections of the housing half-sections 
51, 53 are used simuUaneously as protection for the surroundings or for preventing destruction of 
the device even if the permissible pressure, which is necessary for reaching the end position, is 
exceeded. When the tube element 47 is pressurized, the tube element 47 expands in the radial 
direction due to the decreasing forces, which are exerted by the wall elements 3' in the 
unpressurized state on the force-applying element 17. The wall elements 3* and the 
force-applying element 17 must be dimensioned with regard to their geometrical dimensions and 
their material properties so that a sufficient, predetermined spring path of the force-applying 
element 17 is produced, if a complete release of the object 39 is desired or a sufficient 
predetermined reduction of the clamping or braking force exerted on the object 39. As shown in 
Figures 8b and 8c, the force-applying element 17 can be guided in a ring-shaped groove-like 
recess 57 in the interior periphery of the housing half-sections 51, 53 with reference to its radial 
spring path. 

Through the use of two wall elements 3' on both sides of the tube element 47, in the 
original state there is a higher clamping or braking force than with the use of a single wall 
element on both sides of the tube element. Obviously, however, an arbitrary number of wall 
elements 3 can be provided on both sides of the tube element 47. 
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Obviously, the feature of an elastic, ring-shaped force-applying element, which 
preferably has a slotted form, can also be combined with features of the preceding embodiments, 
especially according to Figures 6b and 7b. 

Figures 9a and 9b show another embodiment of a clamping and/or braking device 1 for 
clamping a linear object 39, for example, a rail, which comprises a cross-sectionally H-shaped 
base 59, similar to Figure 1 of WO 01/34990 Al by the appUcant, wherein, however, the two 
wall sections are not connected in one piece to the upper limbs of the base 59, but instead contact 
and apply force to these limbs. As shown in Figure 9a, the wall sections can be held in a 
longitudinal groove 61 in the inner sides of the limb of the base 59. A spacing and/or seahng 
element 43, which laterally seals the longitudinal sides of the wall sections 3, is provided 
between the lateral end regions of the wall sections 3. The spacing and/or sealing element 43 can 
be produced separated and placed during assembly of the device 1 between the wall sections 3 
or, e.g., it can be produced through the injection of a sealing mass between the wall sections 3 or 
into the longitudinal groove 61. Other, not shown sealing elements are provided at the end sides 
of the wall sections, for example, similar to the sealing elements 23 of the embodiment shown in 
Figure la. 

The base 59 is designed with reference to the object to be clamped or braked so that the 
clamping and/or braking regions of the H-shaped base completely release the object 39 or exert 
necessary minimal force on the object when the space between the wall sections is pressurized 
with a maximum permissible working pressure. In the unpressurized state of the sealed space 
between the wall sections 3, the wall sections exert such a force on the limbs of the base that the 
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upper limbs are bent flexibly and reversibly outwards and thus the lower limbs and the clamping 
and/or braking regions are bent inwards. In this way, in the unpressurized state, a predetermined 
force is exerted on the object 39 by the correspondingly stiff wall sections 3 on the upper limbs 
of the base 59 and thus by the clamping and/or braking regions of the lower limbs of the base. 
Here, in a hinge region, which is located in the shown example in the region of the transition of 
the horizontal wall section into the vertical limbs of the base, the base can be bent elastically and 
reversibly accordingly. Through a corresponding dimensioning of the limbs of the base, a lever 
ratio can be set, which realizes a step up or down of the forces exerted on the upper limbs. 

In the nomenclature of the previously described embodiments, the base 59 can also be 
designated as force-applying element 17, which is integrated with the base element 7, wherein, 
in addition, a mechanical lever step up or down can be integrated. 

However, the force-applying elements of the embodiments from Figures 8a and 9a are 
elastic relative to the force-applying elements from Figures la to 7b, wherein in the 
reduced-pressure or unpressurized state, the clamping or braking forces on the object are reduced 
or the object is released, such that forces which counteract the forces exerted by the wall sections 
on the force-applying element are generated by the elastic force-applying element. This applies 
at least for the case in which when the space between the wall sections or wall elements is 
pressurized sufficiently that these can be bent so wide that the object is completely released (in 
this case the object would move freely at least for a complete cancellation of the forces, which 
are exerted by the wall sections on the force-applying element). 
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However, it is also possible for the force-applying element to be formed with reference to 
the object to be clamped or braked, so that without the exertion of forces by the wall sections or 
wall elements, forces can aheady be transferred to the object (in this case, the force-applying 
element is already deformed elastically by the object, even if no forces in the sense of clamping 
or braking are exerted by the wall sections on the force-applying element), hi the impressurized 
state, additional forces are then exerted by the wall sections or wall elements onto the 
force-applying element in the sense of clamping or braking and these forces can be completely 
or partially canceled when pressurized. 

Obviously, a plurality of other forms of bases is also conceivable. For example, a 
cross-sectionally U-shaped base can be used, wherein the two wall sections are provided 
between the limbs of the U. The limbs of the U then bend elasticafly inwards when the 
intermediate space between the wall sections is pressurized. If the clamping and/or braking 
regions are also located between the limbs of the U, then in this embodiment, a (increased) 
clamping or braking effect is achieved when pressurized. If the clamping and/or braking regions 
are located outside the limbs of the U, then the forces transferred to the object are reduced or 
completely canceled when pressurized. 

In conclusion, it should be mentioned that all of the features, which are explained in more 
detail above in connection with individually determined embodiments, can also be used with 
other embodiments as far as this is useful For example, the embodiments from Figures 6b and 
7b obviously can also have corresponding stops for limiting the bending movements of the 
bending regions 3a in the individual wall sections 3. 
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The above described preferred embodiments are intended to illustrate the principles of 
the invention, but not to limit the scope of the invention. Various other embodiments and 
modifications to these preferred embodiments may be made by those skilled in the art without 
departing from the scope of the invention. 

Exhibit B - Clean Specification.wpd 
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